Macrophage cell lines produce osteoinductive signals that include bone morphogenetic protein-2.
Bone wound healing requires osteoinductive signals that are attributed to (the) bone morphogenetic proteins (BMPs). The cellular origin of such osteoinductive signals has only been partially elucidated. Because of the central role of the macrophage in cutaneous wound healing, we hypothesized that the macrophage could play a similar role in osseous healing. It was the aim of the present investigation to examine the possible expression of BMP by the macrophage, and to evaluate the contribution of macrophage products to an early step of bone formation modeled in an in vitro culture system. The synthesis of BMP-2 and BMP-6 by cultured human and murine macrophages was evaluated by reverse transcription-polymerase chain reaction (RT-PCR). When human mesenchymal stem cells (hMSCs) were grown in conditioned media from J774A.1 cells, alkaline phosphatase expression increased. This induction was blocked by anti-BMP-2 antibody and by anti-transforming growth factor-beta1 (TGF-beta1) antibody. Modeling of the macrophage expression of osteoinductive signals by potential physiological situations was evaluated by treatments with lipopolysaccharide (LPS) or macrophage chemotactic peptide-1 (MCP-1). Macrophage BMP-2 expression was reduced by proinflammatory LPS stimulation (which was confirmed to induce release of the proinflammatory cytokine, TNF-alpha), and conditioned media from LPS-treated macrophages had no ability to increase alkaline phosphatase activity in hMSCs. This first study of macrophage BMP-2 expression indicates that the macrophage is capable of physiological regulation consistent with a key role in osteoinduction for osseous wound healing.